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(57) imm 

i?fl:ji7C*e (Oxygen Reduction Potential) 

■ ity^tmnx^ >/^(si)^?t*sg(2) tmmm 

(10) fc C7)g|{ci>^ L^«m^j^*S(A) ICtJO-C . S 
»ft(10) hK-nx^ yi-iSi ) £gS«#(50)# 

S(ORP) (;io-C«»ffltcttl^$ni.M*^*<^«l& 




(2) 

1 

(2) bmmmmti:Mm. yi^Emanz^-^^mmm 

«(10)i;«=iI^L^«M^»?S*«(A) {CiJV^T, 

(ORP) i^uzztt:mLb-r^m^mmm. 

a5^ftfittS^iO^^T^(54) (55) (56)iz^1x^tim. 
ftJt . Pg^Mt-r -S. 1^<55:t U 7 >f ;^ (57) (58) (59) A- 

S^tE^r^M«?0#(62)lc i oTiSlSL^rC: fc 

•tm^ 1 x{i 2ie®<7)«M^)^*s. 

[00011 

imm±.comm^m] ^mut. mim7m& (oxygen 

Reduction Potential) ^PSLT. A#;t^1ff=5rT;l' 
[00021 30 

[00031 *>*'S«a^isB*st*^-r«, i-f . 
[00041 t-is-hmmstmk/mA. ^ywf^ 
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328628 



[00051 

[HWiS^Lctdhi-SilMl U-L. ±iat:'::^ 
[00061 *3^MB§{±. ft«{Ejtffl*-^>OT;l';^ U * 

[00071 ±MLfz>^WizmrS\^X^J:^1x 
[00081 

[00091 ±ie«j«{3t>v^T. mm 

mtmx-f •y^t(r>m(n^m>-u^±^miz^m} 
msiii:Mmthmm^t^j:L. mmm»\'^-ftU)Hz 
^im^mmn:minzmmt:^-r?> . 
[00101 *^ti. ^(^iz. Q)^im^m^ 
m-i:>m^Lrzzt. (^mMM^m. ±m^ciM 
m&{:Mmttmi(DMf^iz^ti^imin:am 

[001 11 

imm] ar. mmiz^r^-tmmmimiLx. 
mi. mm{zmmth. 

[00121 mmm imi iz^mmizgh^m^-^m 

[00131 miiZ^X 0 ^r-i^ynOO rttCffi^ 
A-P«m^)^*llAiOW^^^r-t«»1il0a, n 
ffillt i oTKBJg^^n^r/l';^ UtMI 12i:lHfoMi 

c?3«flS8. 9{c<±. iEtmE^WJBiirtg:5:SlJfflI|llSJR*»' 

[00141 WmVOn\,zmWLLf:ir)V:^ ^}TmV2(r>±. 
M±r;P;<r'J?|cS£aiP14S:, Ta5t{±#*5SAni52r 
^ix^iim^L. tti. lHfolclfil3W±g|5tJiiHt*8S 
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[ 0 0 1 5 1 LT. TJi^ii 'J*^tUP14i:8ge*S£m 

1 0 0 1 6 1 mzmmmio<7)^mmmiz'^\'^xmm- 

LTcO*^<^*&*>'=5:§nS J: o tcfil^^iiTV^S . 

[ 0 0 1 7 1 ait> , ten^*]i*«i&a5 1 i^h(7)m<. 

922t. ij)Vi^^i.m^'§'Q<r>f^mizm^wt^)v=y 

[0 0 18] tti. Hijc^-ridic. :m^mui 
i}^h<r)w^imm,cmims<^±.^m\iz\i. OTtc 

mmm^^zx -> X . im^<mm i *»^>co*s- , «m 
'jimkff^Mz^'fh'm.m^mi<z}i. wmm. 
ai^iKD \zmm\zmkth ^ t s . 

9^(r>mm\<r>hWiZ. -^SIlS:l3ttT!S*lgAP 
32i:r;P;5^U*sSAP33^ig{tSi:fctt. -?-<OTiS 
(c. M*ttSJRaiP34at^T;P;i&U*KajP35^l6(t. 
$4>t. -e<^ffl!lE{c:lS^KSS{iiP36^m»tTV^S. 

[ 0 0 2 0 1 -e LT. m.mmz\t. s*»^P32t= 

^L/trHiai^jiffiSTi:, M*SgaiP36tfi^^L^:^ 
2^jlSS38i:. lI*i^JlXfflP34{;^i^tfc^3^ 

;wosrft(iirr5g£if&flj^s«i40a <mmmzi.'> 
X. w.'2.mmimx\t%3m^mm\zm(S(i\z^ 

[ 0 0 2 1 ] , "^mrni^wm^i^mmizM^ 

[00221 *>*>S«B£tCfcV^T. il^Mffll^ 

^S«40a {4H 1 tc^-rUt®t& 0 , *3i*«il&a5 1 1 
«^ L/ilS*fit|^3aKccO±8lli{±, ^ 1 M»»37a 

[0023] mmz^ wmm^iy . mnrnmi^ 
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^Wl37&tX||2ai^ffli»38^^UTJE*«i^g£58C 

\m^w^m,m^\.xrivi) y^jsjaj^isFfc^ 
[0024] ^^X. mac^^tJi. T;i^;<^ i»*#aj 

[0025] -^r, |llK>'^y b';P40<3O^mcJ:-?T. cS 
10 S5fl^fi«40a HltfcV^TI^Sr|6i{c90' Ulte 
i-Sfc. *ji*fl^ltc^LitS*«i^^Ccr)± 

tK niMM. w,-i^mm^i^\.xm.mwsxi!, 

[ 0 0 2 6 ] ifc. 0 1 \Zii\^X . 42(4sl«PS#. 43 

[ 0 0 2 7 ] «^i«^7KI§Ac7)#«X>f 
^7 yricol, ^TS^W■■5 i: . 0 1 J: 3 (c. S 

KC*»4>m^^i-)!^^KSA(c#*S2 *jILTM*S-tt 
T®S44J:0fllr^«iE^«fii8, 9izmi^^. TfV:f} 

v^vmumzTJuA y c: t *»'-c# s t 

ttc. lHt*«13rt{:lHfoki&4jS-rsri:*«-C'#l.. 
[ 0 0 2 8 ] , 0 1 iz^-tJ: 0 iz. SdfflllllSSR t« 

30 ^tTV^S. 

[0029] *i|HB{j^ ±aL^»*e«rt8jg&^r-rs« 

)SS«10i:ff*X^ •x^SifccoStc. 5lSfi«^S0RP 5: 
[00301 BP*., mUz5fcti:ofiZ. S*ttf&ggiSC 

it U*7|0fil2^et*&$nS#*O5£i:^ JOiSi-s ^ t 
40 -C^S. 

[00311 >r<7)J: 0 10cor;P;<r 'j7Motfl2 

im&,^^'tmLxm^tihr)Vi] 'j7Kcoiaiffi« 
[0032] :Lffyr)Vfi ^)im'^^w,zx -?t, r/w 

[00331 SSLl#50l4#ajg®i7)^>iO^fflV^S i t 
50 *«-C#, *lUKA*%{dlMie5-18065^-C 
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[0034] ttz. *llift09T1i. 01 {c^-Ti 3 iz. 
[ 0 0 3 5 1 J: a ^gg«#50SrmJlltil0c7)±^i 

i>*}. -e^o^, mmio(7)w/mim<-r^ztiz^j: 

[0036] --H. ^g£*#50i&JI:^X^ y f-Si ff)T^ 
[ 0 0 3 7 ] S sSftffi^^SORP 5:^#50*>/i, 

m^Ltz^\i. m^mmKnm^iztpt^hh 
[ 0 0 3 8 ] ^^mm-cii. mm^Mi. 

mh mnziimm^ii^m^(7)E.ij^m2/}^m.if 

[ 0 0 3 9 ] ta!-?T. C:OZ:6rflJSI#52<7)4ajmi&f^{cJ: 
o Tii-il!MI»20c7)±gHi!|^y nM M"Xg£S&51 ^ Liti© 

[0040] *mHA{i. ±iEL^So£ft#50*-'^^l. 

[0041] t-f. Z:^«J«l#52«0«MIWt cfc oT^ 
iliJSa»20cO±gEfflS&AM>'N-X5aS51i:^L. «S«10 
'^«^&$i^-&^f^*^0*?r2.7 'J -y ^i: L^Ji^<^ 

- 200 mV i:+600 mVCfc-oit, 
[0042] CfLt^f LT. Z^r«J«!#52iO«J«y|&f^{: 
J:o-C*iiSaigS&20<0±»£ll!5rSS£*#50t^L. €18 
«l(Ktt*&$nS?^*cOftl:1.5 -2.0 y «y 

Lfz^^<mim7mmm^zb:i^. mmmiotp 
^ti^ii. T)Vii^):m]&m,^bmtA^\^m, 

H b tcEHJ-rs r;P* D * t KttyKtOig-ffcMTdBfiJi. 
-eil-fiX. -500 mVt+TOO mVT'*o3t. 
[0043] ^C7) i ^ (c, ^cSS#5O$-iia(£jS¥S0R 
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P bLxm\^h:ib\,zi:-)X. T)V:/j^}ii^x^cr>mWt 
W&i. -200 mV*-4>-500 mVt. ^L<i£»rSvIfc 

[ 0 0 4 4 ] -^r. ^i?^iai7£mfi(4. iHfok 
c^c£*3&»'i?W:«:*:t^C:i:{:iO. +600 mV->+70 

[0 04 5] iMmm2)zi^m^z^t^wmm 
^im:mAbn-'<r>mm:mLxii^. tzti. j^t 

10 «0^{=i>»,^Tm5:ffl®t&, 

[ 0 0 4 6 ] BP*>, 0 2 tC^-r i 9 {C, ^Hife^HTti. 
rn^ii l^*ffll2O^!^7[c^iitA□l5{^^L-t^|lS^B^S20<^ 
M^t^-f. iStt*«13<7);)!>;P>">A*^P17t:3ijlL 
/v:^^)^l^^21{^t,g£tffiM^S0RP f: tTiOS8Ea#50 
a i:. yN'>f^N-X^51a fc. H^r«B«#52a fc&ftffC 

#50t^tT^WtSJ;9tC^-:>TV^S. ^oT. H 
:fjmim2.52a(7)mHzX^X. mi^bT)Vit*}:^b 

20 [ 0 0 4 7 ] U*> LT . TJVi] U *<^5£H£Mt J: ^ 
T . TiVij V yi<i<^mitmiM.mmtti> Zb^z^^:*). 

mmmM&.mmi^izx^x. Amcsi^ss 

[004 8] ^M!Ili:l^«=5rlliiS:ff^^fc::^. T 

30 -200 mV*^iJ,-500 mVt, ^L<fi»tSii:*>-C 
^^o. SHfcfctfcOK-fll^TWStt. +700 ■iV->+90 

[0049] mmm3)^miiiLmizgf>hm^^fm?m 
At. 03ti*-r<t3t. ii®wciiiifi»ii{c^s«M 

[0050] fip^. msizjF^x oiz. *mmm'ii. 

{±. -?-<7)4'^l:5)ilSgSK20.21 S:*fiiUTt3iJ>1'. 
S^Sji?«10cOTa5taft^m-<7)^*8^P53tCfi^^ 
tt)»ffll0t<7)^T'S>oT. LA»t. *;Pi^'>A^'y^'25 

[ 0 0 5 1 ] L*'LT . *||jfeCFI|-r-{±, tgftffiS^gOR 

54,55,56fc. ^il^>cOMffSIB54,55,56tC^il-rixiStt 
50 JtPgS:^lc-rS^<^:t'J7'fXOT,58.59i:*»^>}g^ 
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[ 0 0 5 2 ] fi!oT. mmmm3(mmsf^izx 

[0 0 53] jT'J 7^X57. 58, 59€:fflV^7tJi^ 
l,zLX\.^h, 

[0055] (1156014 ) 04 iz:mmnzmm^m^ 
m^A^^Lxti*). H^-rsidt. :*mmizi5 

^y!^25bmiZ. g£Mi£«¥aORP ^JIX#tfCfcO. 
[ 0 0 5 6 ] L*>LT. *IISfeWCf4. cSSlSS^SOR 

p{4, Dmmmizmztiiix^^m!^*)m2iz 
x^xmm^tix\^t, 

[0057] :mmmi>zis\.^xh. ^co5S[ag?o#62{c 

[0058] tti. m^*)imii^m^iZT)\^:^ UtK 

[ 0 0 5 9 ] UB L/t:llift0!1 1 ~4 lCfcttS«m^)-»S 
ORP Srfflv^rfi^L. |Hl(S^{cJ:->TK'(b3i7cSfi^fi 

^Osa^ffiiSL. IsiffiStcioTK'fiaiTcmfiSrJiA 

1 1" S C: fc t T- ^ S i {4 V ^ -5 * T V \ 
[0060] 
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^yfmijx>( yi-m:mtmmmb<7)^izimL 
t:mmmm^iz}5\.^x. mmmtsji:^^ 'yi-b<r> 
miz. ^^m<7)^immiw^Lx\.^i>. 

m^mmixTfU:^ o:^<7)M{tmMmimv 

[ 0 0 6 1 ] ^ /S. £ga#^S[Sfi«#S^Mt 
i:E>jX>f y-tb(Omiz^Lfzff)X\ SSfttSBE*-' 

[0062] ®sSS&c7)^J^tMff5g»&^tt. M?f5a» 
[0063] ®gSMffi«*ai&S*#*»^J^BgL-tJ^ 

[0064] ®iis«ffi«*s^ . ±.^miz^mmm 
Mm^mmmT^i>z^ii^tiM.in:nmmiz-t 

[0065] (^s&m^mt:. stft^iisi^fcrasTir 

[Hffi(7)jS«^:iiHH] 

[011 *5iBB<?5^0>i 1 izgi:^mM.^9m7mff)Wbt 
ffi^iidmmx'hh, 

[02 1 mmm2izmnmmm7m7)mmmm. 
mmxht, 

[03 ] IIJfefia|3l;:^S«^:a-j8S*Sco«{,-tfWi^ 

40 mmx$>6, 

[04 1 IIS6«»l4t^S«^^)SS*^«{.'t«<)«figiJi 

c mmm 

Si E:>jx-^>/f- 

ORP 

10 mmm 
50 20 ^ms.^ 



21 ^tsm 

50 ^iigj|# 
57 t*Jy^x 
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